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SELF-IMAGE OUTCOMES AND PRESURGICAL RADIOGRAPHIC, PAIN, 
AND MENTAL HEALTH MEASURES PREDICTING POST-SURGICAL 
SATISFACTION AMONG ADOLESCENTS WITH IDIOPATHIC SCOLIOSIS 
UNDERGOING SPINAL FUSION SURGERY 
GEM M. MANALO 
ABSTRACT 
Objective: The overall goal of this study was to examine the relationship between 
preoperative, 1-year post-operative, and 2-year postoperative self-image in adolescents 
with idiopathic scoliosis undergoing spinal fusion surgery. In addition, a minor goal was 
to examine the relationship between pre-surgical mental health and post-surgical self-
image and satisfaction. Additionally, spinal curvature and preoperative pain were 
explored in relation to the effect of pre-surgical mental health on post-surgical self-
image. Analyses were performed in order to better understand the relationship of 
corrective surgery to self-image, and self-image’s relationship to persistent postoperative 
pain, which has been recognized as a common clinically significant problem. 
Methods: The Scoliosis Research Society Questionnaire-30 and Spinal Appearance 
Questionnaire were administered to 219 patients enrolled in the Prospective Pediatric 
Scoliosis study at pre-operative, 1-year post-operative, and 2-year post-operative time 
points. A subset (n=163) of these patients had complete data. The Scoliosis Research 
Society Questionnaire-30 includes pain and mental health subscales, which were 
examined preoperatively for the purpose of this study. Measurements of preoperative 
curve (Cobb) angle percentage correction were used in the analysis of this data, which 
	  	   vi 
were determined using operative notes. The Spinal Appearance Questionnaire (SAQ) 
includes self-image appearance and expectations subscales, which were examined at the 
preoperative, 1-year postoperative, and 2-year postoperative time points.   
Results: There were significant improvements in self-image after surgical intervention in 
children with idiopathic scoliosis undergoing spinal fusion surgery. Cobb angle 
percentage correction, preoperative pain scores as determined by the SRS-30, and 
preoperative mental health scores as determined by the SRS-30 were not significant 
predictors of postoperative self-image as measured by the SAQ. There is little to no 
correlation between the preoperative measures and postoperative self-image.  
Conclusions:  Prior studies have confirmed that pediatric persistent postsurgical pain is a 
significant health concern, and that presurgical mental health and self-image are factors 
that contribute to a pediatric patient’s longitudinal experience with postsurgical pain. This 
study shows that there are clinically significant improvements in self-image after surgical 
intervention in patients with adolescent idiopathic scoliosis undergoing spinal fusion 
surgery. These findings suggest that preoperative pain, degree of spinal curvature 
correction, and preoperative mental health are not determinative of postoperative self-
image in pediatric populations. Future studies should be conducted on more diverse 
populations, and take into account measures that may be predictors of poor postoperative 
self-image, specifically depression and anxiety. In summary it is important to explore the 
biological mechanisms pertaining to pediatric post-surgical chronic pain and their relation 
to differences in somatosensory phenotypes in this patient population. 
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INTRODUCTION 
 
 Chronic pain has been identified as a significant clinical and socioeconomic 
problem in adult populations with few options for treatment or prevention (Kehlet & 
Rathmell, 2010). Persistent postsurgical pain (PPP) as defined by the International 
Association for the Study of Pain (IASP) has four main criteria: 1) the pain must develop 
after a surgical intervention, 2) the pain after surgery lasts at least two months, 3) all 
other causes of pain have been ruled out, and 4) the pain does not come from a pre-
existing condition (Macrae, 2001). Persistent postsurgical pain follows acute 
postoperative pain at an incidence between 10 and 50% of patients reporting clinically 
significant pain after various common operations (Kehlet, Jensen, & Woolf, 2006). Thus, 
PPP is recognized as a common clinical event. Between 2 and 10% of adult patients that 
experience PPP report having severe pain (Bruce & Quinlan, 2011). Because of this 
alarmingly high percentage, it is important to study both pre- and postoperative risk 
factors that may contribute to acute postsurgical pain’s transition to chronic pain 
(Brattberg, 2004). Depending on the type of surgery, physicians and patients may expect 
that patients will experience acute pain postoperatively as a physiological response if the 
surgical approach involves tissue damage, especially nerve damage (Bruce & Quinlan, 
2011). Chronic pain not only has limited treatment options, but up to $635 billion are 
spent annually to treat chronic pain both directly and indirectly (Gaskin & Richard, 
2012). PPP can complicate or hinder treatment of other conditions, and can also interfere 
with a person’s quality of life and ability to function normally in society both physically 
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and mentally (Johansen, Romundstad, Nielsen, Schirmer, & Stubhaug, 2012; Katz & 
Seltzer, 2009). 
 Annually, more than five million children have surgery in the United States 
(Fortier, Chou, Maurer, & Kain, 2011). A majority of these patients experience acute 
postsurgical pain, and a subset of these patients go on to experience clinically significant 
PPP (Goodman & McGrath, 1991). While there is extensive literature on PPP in adult 
surgical populations, very little research has been done to evaluate its prevalence in the 
pediatric surgical population (Fortier et al., 2011). PPP in the pediatric population can 
have negative effects on quality of life including, but not limited to, lower physical and 
psychological functioning, sleep problems, eating problems, social problems, anxiety, 
and depression (Kehlet et al., 2006) (Hunfeld et al., 2001)(Roth-Isigkeit, Thyen, Stöven, 
Schwarzenberger, & Schmucker, 2005). Because of the devastating consequences of PPP 
on pediatric patients’ functionality, it is critical that more research and analysis are done 
on the acute to chronic postsurgical pain transition in this particular population in the 
hope that perioperative and postoperative care can be better tailored so as to prevent the 
transition from happening (King et al., 2011; Lynn S. Walker & Greene, 1989). 
 The biopsychosocial model of medicine explains the need to examine a patient’s 
medical experience as a whole, including, but not limited to, biological factors, social 
context, and the physician-patient relationship. A patient’s psychological state as well as 
society’s construct of well and disease states will affect the way said patient perceives 
treatment options (Engel, 1977). In a study by Gatchel et al. (2007), they review 
developments in the study of chronic pain due to the recognition of its major physical and 
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economic burden. Findings indicate that a negative mood plays a significant role in the 
perception of chronic pain (Gatchel, Peng, Peters, Fuchs, & Turk, 2007). Figure 1 shows 
the biopsychosocial model of chronic pain perception, modeling the relationships 
between biological and psychological factors. Patient-reported outcome measures are not 
only based on a specific medical treatment, but are rather a construct of many factors, 
including psychosomatic matters that may be impacting the patient during their treatment 
(Engel, 1977).  	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Figure 1. Biopsychosocial model involved in health and illness. Interrelationships 
between biological factors, psychological perceptions, and social and cultural context 
need to be understand to be able to completely understand a person’s experience with 
pain and suffering (Gatchel et al., 2007). 	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While pain perception may or may not be similar among patients, their sensitivity 
to other kinds of suffering that may be affecting their perceived pain may differ. Daubs et 
al. (2011) conducted a review to determine the effects of psychosocial factors on surgical 
versus nonsurgical treatment options in adults with chronic low back pain (CLBP) and 
also to asses the most valuable psychological screening tools to determine psychological 
disorders that most affect treatment outcomes. They used a systematic literature review to 
determine which psychological subpopulations would be relevant for the purpose of their 
study and then designed a distress and risk assessment model to determine which types of 
psychological screening tests were most effective for determining patient outcomes. The 
study found that there is a weak argument to be made about the presence or absence of a 
psychological condition affecting the treatment outcome. Of the studies that did observe a 
difference in outcome based on a psychological state, a nonsurgical intervention was 
favored in patients without personality disorder, neuroticism, or depression. Overall they 
concluded that psychological disorders do affect CBLP treatment outcomes, and that 
those more affected by a psychological disorder respond better to conservative treatment 
options (Daubs et al., 2011). The strength of these findings are severely weakened by the 
lack of more specialized literature; many of the studies examined did not separate 
patients by psychological subgroups for longitudinal analysis. They conclusively 
emphasize a need to identify significant baseline screening methods with predictive 
validity in order to better guide treatment plans for patients that may be more at risk for 
worse outcomes (Daubs et al., 2011). 
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Despite the several limitations of the existing studies on PPP in pediatric surgical 
populations, they do offer an introductory analysis for further research. In a retrospective 
study completed by Wong et al. (2007), 105 out of 122 eligible patients diagnosed with 
scoliosis completed a survey after undergoing spinal fusion surgery in order to examine 
the prevalence of PPP in this population. 52% reported experiencing PPP in varying 
areas: in the primary surgical site or the graft site, while some reported experiencing 
neuropathic pain. 7% of the 105 patients with complete data experienced PPP in back and 
pelvic areas more than 12 months postoperatively. Notably, 28% of patients experiencing 
pain more than three months after the surgery and 36% of patients experiencing pain 
more than one year after the surgery reported that their pain affected their quality of life, 
such as their ability to sleep. The study also found that severe preoperative pain 
positively correlates with higher risk of developing PPP (Wong, Yuen, Chow, & Irwin, 
2007). While these findings were the first of its kind, there were several shortcomings to 
the study including the wide range of operative dates (1977-2001) and the various 
uncontrolled comorbidities that were present in the population under study, such as 
neurofibromatosis and Marfan syndrome. Additionally, there was an average of 5.7 years 
between the date of surgery and the date of survey, with a range of four months to 
twenty-seven years. Longer amounts of time between surgery and survey may have made 
it difficult for patients to recall the type of pain they were experiencing. Furthermore, this 
study fails to address factors other than biological ones that may be contributing to PPP, 
such as social or psychological factors.  
	  7 
To analyze the incidence of PPP in children, Fortier et al. (2011) piloted a 
preliminary cross-sectional study. 113 pediatric surgical patients ranging in age from 2 to 
17 years participated, and of those, 15 or 13.3% experienced PPP with a self-reported 
median pain duration post-surgery of 4.1 months and parents reporting 4.0 months. Up to 
30% of the patients surveyed reported having pain interfere with daily functioning, such 
as sports and sleep. There was a significantly larger percentage of ethnically 
Hispanic/Latino patients among the 13.3% who experienced PPP, but no significant 
differences were found between groups in age, sex, race, or surgery type (Fortier et al., 
2011). Limitations to the study include the small sample size that experienced PPP 
(n=15), the lack of control for type of surgery, and broad range of age of the patients. 
Furthermore, recruitment for the study was done retrospectively, which may have 
influenced a patient’s decision to participate. More large-scale, prospective studies would 
be useful to determine predictive factors that contribute to PPP in children, including 
examining cultural perceptions of pain and other psychosocial variables (Pagé, Stinson, 
Campbell, Isaac, & Katz, 2013).  
 In a study done by Sieberg et al. (2013), a novel long-term prospective study 
analyzed pain trajectories in a pediatric surgical population receiving treatment from a 
large hospital in the Northeastern region of the United States. Using the Scoliosis 
Research Society Questionnaire Version 30 (SRS-30), they were able to examine 
psychosocial risk factors contributing to PPP in 190 pediatric patients diagnosed with 
idiopathic scoliosis who underwent spinal fusion surgery. The SRS-30 includes measures 
on pain, mental health, self-image, and function. The authors concluded that patients that 
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experienced a delayed onset of pain after surgery had significantly better self-image than 
the patients that experienced pain improvement and short-term pain after surgery. They 
also concluded that the patients who experienced pain improvement after surgery had 
significantly worse self-image than patients that experienced no pain after surgery. 
Interestingly, they also found that the patients that experienced delayed pain had better 
mental health functioning before surgery than those patients that experienced short-term 
pain and pain improvement after surgery (Sieberg et al., 2013). Figure 2 illustrates the 
different pain trajectories experienced in this study. Since pain is a physical and affective 
experience (Tracey & Mantyh, 2007), these findings suggest that studies of self-image 
may be useful in better understanding pain experiences. Sieberg et al. also concluded that 
there is a significant relationship between poor mental health functioning, self-image, and 
pain. Despite these new conclusions, there were still limitations to the methods such as 
the mostly White, female sample and the lack of more specific subscales in the SRS-30. 
Nonetheless, these findings give several different directions for future researchers to 
proceed in regards to finding risk factors that contribute to PPP, especially in an invasive 
surgery in the pediatric surgical population. 
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.	  Longitudinal	  pain	  trajectories	  of	  AIS	  patients	  undergoing	  spinal	  fusion	  surgery.	  There	  are	  several	  different	  pain	  experiences	  that	  spinal	  fusion	  surgery	  patients	  can	  have	  over	  the	  course	  of	  five-­‐years	  immediately	  after	  treatment.	  Some	  patients	  can	  experience	  no	  chronic	  pain,	  whereas	  others	  can	  go	  on	  to	  develop	  debilitating	  pain.	  This	  and	  other	  studies	  hope	  to	  determine	  preoperative	  risk	  factors	  for	  following	  these	  trajectories	  (Sieberg	  et	  al.,	  2013). 	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Wand et al. (2010) realized the need to investigate and measure body perception 
in the CLBP population and designed a questionnaire to evaluate the relationship between 
self-image and CLBP. They tested 52 people with CLBP and an equal number of healthy 
controls. Each cohort completed the questionnaire twice, one week apart. Scale-
consistency and test-retest reliability were examined by comparing responses between 
patients and controls and comparing the questionnaire to important clinical features. All 
but one patient approved items on the questionnaire, implying that there may be body-
perception issues within the CLBP population. They came to the conclusion that body-
perception distortion was more prevalent among CLBP patients than the healthy controls, 
suggesting that chronic pain is related to poor self-image (Wand et al., 2014). This 
preliminary analysis leads us to the question of the effect of self-image on pain 
perception, and whether or not improvements in self-image with psychological 
intervention would be beneficial in order to prevent PPP from developing. This is 
interesting to study in a pediatric population since it would be advantageous to prevent 
the onset of PPP earlier on in life so as to maximize functionality and overall patient 
satisfaction.  
Psychosocial Components of Pain 
 It should be appropriately noted that PPP is necessarily a biological phenomenon 
possibly caused by several different factors such as chronic inflammation or peripheral 
nerve damage at the time of surgery (Kehlet et al., 2006). There may also be genetic 
factors that can increase a person’s likelihood of developing PPP (Norbury, MacGregor, 
Urwin, Spector, & McMahon, 2007). However, for the purpose of this study, we will 
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examine the literature on potential psychological contributions to PPP and pain 
perception. 
 Hinrichs-Rocker et al. (2009) conducted an extensive literature review to better 
understand how psychosocial factors affect a patient’s experience with PPP in order to 
better clinical pain management. They even suggest that psychological variables have a 
greater effect on PPP than biological variables, since some placebo studies show a 
significant influence of emotional and mental factors on pain (Hinrichs-Rocker et al., 
2009).  
 In a randomized controlled trial conducted by Moseley et al. (2002), 180 patients 
with osteoarthritis were designated to receive either arthroscopy or a placebo procedure 
to determine the efficacy of arthroscopy for the treatment of osteoarthritis of the knee. 
Patients in the treatment groups did not report significantly less pain or significantly 
better function than the placebo group at the one-year or two-year postoperative time 
points (Moseley et al., 2002). Additionally, a different study found that low levels of 
preoperative optimism functions independently to heighten risk for developing PPP and 
also pain intensity (Powell et al., 2012). Another study concluded that preoperative 
depression and anxiety were related to higher pain sensations at one-year after surgery 
(Brander et al., 2003). 
 Interestingly, in other non-surgical studies, psychosocial factors have been found 
to contribute to reports of chronic pain. In a cross-sectional study conducted by Olaya-
Contreras (2013), people on long-term sick leave due to chronic musculoskeletal pain 
underwent both an orthopedic and psychiatric evaluation. Out of the 174 participants, 83 
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were recommended by the Social Insurance Office for psychiatric evaluation. Of those 
83, 69% were diagnosed with before unrecognized psychiatric disorders, changing the 
main cause of their inability to work (Olaya-Contreras & Styf, 2013). Thus, degree of 
functionality and pain perception are largely affected by mental health comorbidities and 
not only biological factors. 
 According to Logan & Rose (2005), despite the extensive research and 
advancement in the pharmacological treatment of pediatric chronic pain, little has been 
done to understand the psychosocial factors that influence pain perception (Logan & 
Rose, 2005). In a study involving sixty-five 12 to 18 year-olds who used patient-
controlled analgesia (PCA) after surgery, they found that adolescents who expect to 
experience severe postsurgical pain prior to surgery go on to report significantly higher 
pain scores than those patients who did not have high preoperative anxiety. Additionally, 
those patients that had higher preoperative anxiety also had significantly higher PCA use 
than those patients who reported less pain. They stress that identifying psychosocial 
characteristics that determine pain, such as anxiety or pain anticipation, will be beneficial 
for managing PPP without the use of opioids or other pharmacologic interventions 
(Eccleston et al., 2012; Logan & Rose, 2005).  
 Studies of acute postsurgical pain have shown that psychological variables impact 
pain outcomes. In a study by Palermo, anticipatory distress and child coping strategies 
are demonstrated to be predictive of acute postoperative pain significance regardless of 
surgical and demographic variables (Palermo, Eccleston, Lewandowski, Williams, & 
Morley, 2010). Such findings are suggestive of the importance of presurgical 
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psychological assessment in order to evaluate patients at risk for developing PPP 
(Chapman et al., 2011). 
 Parents’ understanding of pain and behaviors associated with child distress should 
be considered when examining nonbiological factors that contribute to a child’s pain. 
More specifically, a parent’s perception of pain and their perception of their child’s pain 
needs to be understood in order to create a treatment plan best suited for a child 
experiencing PPP (Walker, Garber, & Greene, 1991). Not surprisingly, a child’s journey 
with chronic pain takes a heavy toll on overall family functioning and dynamics and can 
cause emotional pain and suffering for every person involved (Gaughan, Logan, Sethna, 
& Mott, 2014; Kashikar-Zuck et al., 2008). Parents tend to take on protective behaviors 
when their child is experiencing chronic pain (Connelly et al., 2010). Moreover, parents 
of children with chronic pain are known to report significantly higher levels of both 
anxiety and depression than parents whose children are not in pain (Walker et al., 1991). 
It is therefore important to include general parental distress as well as contextual parental 
distress when examining a parent’s behavioral influence on a child’s perception of 
chronic pain. A child’s response to pain is in part determined by witnessing the way in 
which a parent responds to their child’s pain (Gaughan et al., 2014). This may include 
protective behaviors, such as letting a child stay home from school. Parental protective 
behavior is associated with a decreased degree of functioning in adolescents with chronic 
pain who rarely use passive or active coping behaviors (Simons, Claar, & Logan, 2008). 
For example, if an adolescent with chronic pain does not seek support for pain, a parent 
allowing their child to stay home from school will result in a higher level of functional 
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disability and also an increased perception of pain. In a study on chronic pediatric 
neuropathic pain, children whose parents did not understand their child’s treatment or had 
doubts about the treatment’s efficacy lacked compliance towards treatment procedures 
(Butterworth, 2008).  
Contextual parent distress is related to a child’s functional disability (Sieberg, 
Williams, & Simons, 2011). A parent’s protective behavior in response to their child’s 
chronic pain, such as spending more time with a child than usual, is associated with the 
child’s functional disability. The more a parent feels distressed in regard to their child’s 
pain, the more likely these protective behaviors are to be practiced, thus leaving the child 
more functionally disabled than if the parent were not distressed. As in prior literature, 
general distress was not found to be associated with pediatric functional disability. 
Regardless, it would be useful to psychologically screen parents in order to determine 
their degree of distress so as to improve a child’s functionality if they are at a high risk 
for developing clinically significant pain. Parent protective behaviors mediated the 
relationship between a child’s functional disability and a parent’s contextual distress 
(Sieberg et al., 2011). These findings further stress the importance of determining 
interventions to decrease psychosocial risks of developing PPP in the pediatric surgical 
population.  
Mental Health and Self-Image 
 While there is a lack of extensive research findings on correlations between poor 
self-image and PPP, the studies that do exist show that some nonsurgical and 
nonpharmacological interventions are successful in decreasing the intensity of pain in the 
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adolescent surgical population (Muennig, Jia, Lee, & Lubetkin, 2008). In a randomized 
control trial conducted by LaMontagne, cognitive and behavioral interventions were 
found to decrease PPP despite high levels of preoperative anxiety. Different coping 
strategies were presented to randomized groups of patients, and it was found that patients 
who practiced more proactive strategies experienced overall better patient outcomes than 
those who did not (LaMontagne, Hepworth, Cohen, & Salisbury, 2004). 
 Sieberg et al. (2013) discovered clinically significant interactions between pain 
and psychosocial variables in patients diagnosed with adolescent idiopathic scoliosis 
(AIS) undergoing spinal fusion. They concluded that poor self-image is related to various 
pain experiences for those in the most severe pain trajectory five-years postoperatively. 
Surprisingly, however, they found that mental health is not significantly predictive of 
postsurgical pain. Because there are significant differences between longitudinal 
experiences with pain, these null findings suggest that a more targeted approach to 
determining psychosocial factors is needed. 
AIS and Spinal Fusion Surgery 
 Patients with persistent pain can be placed into two different groups (Turk & 
Okifuji, 1996). One group consists of patients who report experiencing pain directly 
associated with a specific event, such as a particular accident or injury. Alternatively, the 
other group consists of patients who are unable to identify a particular origin for the onset 
of chronic pain. The authors conclude that different experiences with the onset of pain 
contribute to significantly distinctive responses by patients to chronic pain and functional 
ability (Turk & Okifuji, 1996). For example, participants who identified their pain as 
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posttraumatic experienced pain more often and also had a worse prognosis than those 
whose pain had an unidentifiable cause. 
 Greenfield studied pain experiences in a sample of patients diagnosed with 
fibromyalgia. After placing participants in one of two categories based on the nature of 
the onset of their pain, they found that patients who could identify a specific event 
connected to their pain, like surgery or trauma, were more likely to experience higher 
levels of functional disability than fibromyalgia patients with unidentifiable causes of 
pain (Greenfield, Fitzcharles, & Esdaile, 1992). Clearly, such studies emphasize the 
necessity of analyzing patients with different causes of chronic pain separately. 
 Patients with AIS who undergo spinal fusion surgery are an ideal sample to study 
PPP. According to the Scoliosis Research Foundation, AIS is a condition consisting of 
abnormal lateral curvature of the spine in otherwise healthy children (“Adolescent 
Idiopathic Scoliosis,” 2013), with an abnormal curve being greater than ten degrees 
(Kleiber, Suwanraj, Dolan, Berg, & Kleese, 2007). The abnormal curvature usually 
begins at the age of 10 years with a majority of patients identifying as Caucasian females 
(Goldberg, Mayo, Poitras, Scott, & Hanley, 1994), the general ratio of females to males 
being 7 to 1 (Kleiber et al., 2007). As the name of the condition implies, a specific cause 
of AIS is unknown as proven in prior studies. However, existing theories point to 
hormonal and/or muscle disproportions resulting in asymmetric growth (“Adolescent 
Idiopathic Scoliosis,” 2013). Furthermore, approximately 30% of the patient population 
has a family history of AIS, which suggests some sort of genetic component to the 
disease process (“Adolescent Idiopathic Scoliosis,” 2013). Certain clinical tests and 
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radiographic imaging, such as x-rays, are used to evaluate patient risk for developing 
AIS. Additionally, the Scoliscore™, a type of genetic test, is sometimes used in juvenile 
patients with a curve less than 25 degrees to gauge the risk of curve progression to more 
than 40 degrees (“Adolescent Idiopathic Scoliosis,” 2013).  
 Nachemson suggests that 2-3% of children less than 16 years old present with 
AIS with a spinal curve of 10 degrees or less (Nachemson & Peterson, 1995). Weinstein 
suggests that 0.3-0.5% of children less than 16 years old have a curve greater than or 
equal to 20 degrees (Weinstein, 1999). While there are other forms of scoliosis, such as 
neuromuscular or congenital, idiopathic scoliosis is thought to represent 65% of total 
scoliosis cases in the United States (“Adolescent Idiopathic Scoliosis,” 2013). 
 Patients with AIS are an ideal sample to study PPP because it is the most common 
and physically deforming orthopedic condition among the pediatric surgical population 
(L. LaMontagne, Hepworth, Cohen, & Salisbury, 2003). Furthermore, AIS patients 
typically do not suffer from pain preoperatively. Thus, their pain is usually an isolated 
incident occurring after surgery in an otherwise healthy individual; normally, AIS 
patients do not present with neurologic symptoms or other general abnormalities that may 
result from a severe physical deformity, such as added pressure on internal organs. These 
attributes align nicely with the widely accepted definition of PPP (“Adolescent Idiopathic 
Scoliosis,” 2013). The isolation of pain to after surgery allows researchers to ideally 
focus on postsurgical outcomes and clearly identify predictive factors (Katz & Seltzer, 
2009). 
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 There are two major reasons for recommending spinal fusion surgery in children 
diagnosed with AIS. Firstly, it is advocated to prevent further curving of the spine 
(Kleiber et al., 2007). Secondly, it is done to prevent the development of lung dysfunction 
into adulthood (Kleiber et al., 2007). Surgical approach may be either anterior or 
posterior depending on the location of the greatest degree of spinal curvature, with the 
procedure including the implantation of a bone graft and some sort of hardware to 
stabilize the graft until fusion follows (Kleiber et al., 2007). Spinal fusion surgery is one 
of the most invasive procedures a child may undergo, with average operating room time 
being approximately five hours and a typical length of hospital stay of six days (Kleiber 
et al., 2007). Recovery times are also lengthier than most other procedures, with many 
patients unable to fully participate in regular activities until at least three months 
postoperatively (Kotzer, 2000). 
 Prior studies on AIS patients that undergo spinal fusion surgery have concluded 
that patients with more “vigilant” coping strategies experienced better recovery 
outcomes, such as more frequent participation in activities and a stronger academic 
performance, than those patients with more “avoidant” strategies (LaMontagne et al., 
2004). Furthermore, older patients were found to have more favorable postoperative 
outcomes (LaMontagne et al., 2004). Due to the psychological nature of the differing 
coping strategies, these findings highlight the necessity of further examining 
psychosocial factors in longitudinal outcome studies, especially in the spinal fusion 
surgery population. 
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 Despite the lack of literature on PPP in pediatric populations, existing studies 
suggest that AIS patients who undergo spinal fusion surgery experience moderate to 
severe pain in the acute time period after surgery, regardless of opioid use (Kotzer, 2000). 
Such findings support the previous belief that children experience greater pain after 
orthopedic procedures compared to nonorthopedic surgery (Karling, Renström, & 
Ljungman, 2002). Furthermore, scoliosis has been shown to be related to the 
development of depression in children and adolescents (Zhang et al., 2011). Interestingly, 
self-esteem and general well-being measures suggest that patients who undergo surgical 
intervention have better self-image than patients who choose to remain with nonsurgical 
treatments (Zhang et al., 2011).  
 While it is true that many patients with AIS who undergo spinal fusion surgery 
experience favorable outcomes, PPP in this population is still concerning. Sieberg found 
several different pain trajectories in this particular patient population (Sieberg et al., 
2013). Research such as this allows us to postulate the existence of other biological and 
psychosocial variables that contribute to the development of PPP. Furthermore, such 
studies emphasize the importance of understanding why there are different pain 
trajectories and stress the necessity of identifying significant differences between 
subgroups in order to provide better perioperative management of avoidable risks. 
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Objectives 
 While PPP has been researched extensively in adult surgical populations, there is 
an alarming lack of literature in regards to the pediatric surgical population. Furthermore, 
the annual cost of chronic pain  in the United States is over $600 billion dollars, 
emphasizing the need for better treatment options and management (Gaskin & Richard, 
2012). While the causes of pediatric chronic pain are complex, prior studies have 
suggested that psychosocial variables, such as self-image, can significantly contribute to 
a patient’s longitudinal experience with pain (Sieberg et al., 2013). The purpose of the 
present study was to examine psychosocial and surgical variables that can contribute to 
self-image in the pediatric surgical population. It was hypothesized that self-image would 
improve after spinal fusion surgery in pediatric patients diagnosed with AIS. It was 
further hypothesized that mental health, curvature correction, degree of spinal curve, and 
preoperative pain would be predictive of postoperative self-image.  
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METHODS 
 
Participation 
 Data was collected from the Prospective Pediatric Scoliosis Study (PPSS). The 
PPSS enrolled patients from large pediatric children’s hospital in the Northeast. 
Beginning in 2003, the primary objective of the PPSS was to evaluate existing practices 
in the surgical intervention for pediatric patients with AIS. The requirements for 
enrollment as are follows: 1) the participants must be at least eight years of age, 2) 
participants must be diagnosed with thoracic scoliosis, lumbar scoliosis, and/or 
thoracolumbar scoliosis, and 3) participants must undergo posterior spinal fusion surgery. 
Patients are followed longitudinally at preoperative, one-year, two-year, and five-year 
postoperative time points. The sample for the present study was taken from a national 
database of all participants and was analyzed retrospectively. The extracted sample 
consisted of 459 patients who had completed preoperative measures, including 219 (48%) 
who completed follow-up at one-year and two-year postoperative time points. Seventy-
seven (17%) participants completed follow-up at the five-year postoperative time point. 
Participant responses to follow-up measures were completed either at follow-up 
appointment or by mail. Thus, failure to attend appointments and/or mail back measures 
are possible reasons for the large drop off in participation through the preoperative, one-
year postoperative, two-year postoperative, and five-year postoperative time points. 
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Measures 
Spinal Appearance Questionnaire 
  Preoperatively and at one-year, two-year, and five-year postoperatively, 
participants were asked to fill out the Spinal Appearance Questionnaire, which was 
created based on the Walter Reed Visual Assessment Scale (WRVAS) (Carreon et al., 
2011). The WRVAS presents seven items with visual representations of varying degrees 
of deformity, including body curve, rib prominence, flank prominence, head rib pelvis 
alignment, head pelvis alignment, shoulder evenness, and scapula rotation (Carreon et al., 
2011). The SAQ adds four visual items to the WRVAS to incorporate shoulder angle, 
head position, spine prominence, and five choices of various physical deformities in order 
to identify which aspect of their current body is most bothersome (Carreon et al., 2011). 
Additionally, the SAQ adds twenty multiple-choice questions about expectations 
regarding self-image. The questionnaire has been confirmed for its ability to reliably and 
validly measure self-image in patients with AIS (Sanders et al., 2007).  
The SAQ consists of a total of 33 questions, 14 of which are used to determine 
two separate domains. The Appearance domain consists of items 1-10 and the 
Expectations domain consists of items 12-15 (Sanders et al., 2007). Both domains were 
used in analysis for this study. All other questions were thrown out of analysis since their 
usefulness in determining self-image was found to be insignificant. Most questions have 
five answer choices with each item scored 1-5 (Carreon et al., 2011). A higher score on a 
given item contributes to a higher total domain score, where a higher total score indicates 
a more deformed self-image (Carreon et al., 2011). For example, item 12 states, “I want 
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to be more even.” Participants are given the choice to select an answer among the 
following choices, presented here with their respective scores: not true (1), a little true 
(2), somewhat true (3), fairly true (4), and very true (5).  
Appearance 
 Appearance was one of the two primary outcome variables examined in this 
study. Figures 2-11 show questions that are included in the Appearance subscale. 
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Figure 3. Item 1 on SAQ. Participants are asked to select the image they believe best 
represents their current appearance in regards to body curve (Carreon et al., 2011).  
 
 
Figure 4. Item 2 on SAQ. Participants are asked to select the image they believe best 
represents their current appearance in regards to rib prominence (Carreon et al., 2011).  
 
 
Figure 5. Item 3 on SAQ. Participants are asked to select the image they believe best 
represents their current appearance in regards to flank prominence, or the appearance of a 
bump from a back profile view (Carreon et al., 2011). 
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Figure 6. Item 4 on SAQ. Participants are asked to select the image they believe best 
represents their current appearance in regards to head, chest, and hips alignment (Carreon 
et al., 2011).  
 
Figure 7. Item 5 on SAQ. Participants are asked to select the image they believe best 
represents their current appearance in regards to the position of their head over their hips 
(Carreon et al., 2011). 
  
 
Figure 8. Item 6 on SAQ. Participants are asked to select the image they believe best 
represents their current appearance in regards to their shoulder level (Carreon et al., 
2011). 
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Figure 9. Item 7 on SAQ. Participants are asked to select the image they believe best 
represents their current appearance in regards to their shoulder blade rotation (Carreon et 
al., 2011).  
 
 
Figure 10. Item 8 on SAQ. Participants are asked to select the image they believe best 
represents their current appearance in regards to the angle of their shoulder(s) (Carreon et 
al., 2011).  
 
 
  
1. Item 9 on SAQ. Participants are asked to select the image they believe best represents 
their current appearance in regards to the position of their head (Carreon et al., 2011).  
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Figure 12. Item 10 on SAQ. Participants are asked to select the image they believe best 
represents their current appearance in regards to the prominence of their spine, or the 
appearance of a bump from a side profile view (Carreon et al., 2011).  
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Expectations 
 Expectations was one of the two primary outcome variables examined in this 
study. The following statements are included in the Expectations subscale, with five 
answer choices ranging from “not true” to “very true.” Answers are scored as whole 
integers from 1 to 5, respectively.  
1) Item 12: I want to be more even 
2) Item 13: I want to have more even shoulders 
3) Item 14: I want to have more even hips 
4) Item 15: I want to have a more even waist 
Scoliosis Research Society Questionnaire-30 
At each time point, participants were also asked to fill out the Scoliosis Research 
Society Questionnaire-30 (SRS-30). The SRS-30 is a combination of the Scoliosis 
Research Society Questionnaire-22 (SRS-22) and the Scoliosis Research Society 
Questionnaire-24 (SRS-24) (“Scoliosis Research Society (SRS),” n.d.). Both 
questionnaires have been confirmed for their ability to asses, reliably and validly, health-
related quality of life (HLQR) (Asher, Min Lai, Burton, & Manna, 2003; Rothenfluh, 
Neubauer, Klasen, & Min, 2012). The SRS-30 is made up of 30 questions, 7 of which are 
only answered postoperatively. Four subscales are included in the questionnaire: pain, 
mental health, self-image, and function/activity. Only the subscale scores of the pain and 
mental health subscales were used in the study, and only the individual item score for 
item 2 in the pain subscale was used for individual analysis. Most questions have five 
choices with items scored from 1-5. A higher score on each item contributes to a higher 
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total score for each given subscale, where a high total subscale score indicates a better 
patient outcome. For example, item 12 on SRS-30 (item 12 on SRS-22 and item 9 on 
SRS-24) asks, “Does your back limit your ability to do things around the house?” Answer 
choices and their respective item scores are as follows: never (5), rarely (4), sometimes 
(3), often (2), and very often (1).  
 Prior to analyzing the data, each of the four subscales was tested for internal 
consistency at each time point, where a larger Cronbach’s alpha (alpha) indicates a 
stronger consistency among items within a given subscale. 
Pain 
 Pain was studied as a covariate while analyzing the relationship between 
preoperative mental health subscores as measured by the SRS-30 and postoperative self-
image as measured by the SAQ. The following questions are included in the pain 
subscale in the SRS-30: 
1) Item 1: Which of the following best describes the amount of pain you have 
experienced during the past 6 months? 
2) Item 2: Which one of the following best describes the amount of pain you have 
experienced over the last month? 
3) Item 8: Do you experience back pain when at rest? 
4) Item 11: Which one of the following best describes your medication usage for 
your back? 
5) Item 17: In the last 3 months, have you taken any sick days from work/school due 
to back pain, and if so, how many? 
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6) Postoperative time points only, Item 27: Has your back treatment [increased/not 
changed/ decreased] your back pain? 
Internal consistencies for the pain subscale were as follows: preoperative alpha = 0.68, 
one-year postoperative alpha = 0.79, two-years postoperative alpha = 0.84, and five-years 
postoperative alpha = 0.87. 
Mental Health 
 The following questions are included in the mental health subscale: 
1) Item 3: During the past 6 months, have you been a very nervous person? 
2) Item 7: In the past 6 months, have you felt so down in the dumps that nothing 
could cheer you up? 
3) Item 13: Have you felt calm and peaceful during the past 6 months? 
4) Item 16: In the past 6 months, have you felt down hearted and blue? 
5) Item 20: Have you been a happy person during the past 6 months? 
Internal consistencies for the mental health subscale were as follows: preoperative alpha 
= 0.77, one-year postoperative alpha = 0.81, two-years postoperative alpha = 0.87, five-
years postoperative alpha = 0.86. 
Procedures for Analysis 
 The Institutional Review Board approved secondary analysis of data extracted 
from the PPSS national database. All statistical analyses were carried out using SPSS 
Software Version 21. 
 Descriptive statistics were conducted for demographic and study variables. Linear 
regression models were carried out to analyze the predictive relationship between 
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preoperative mental health and postoperative self-image, with the absolute value of the 
presurgical Cobb angle or percentage curve correction and preoperative pain as 
covariates. Repeated measures analyses of variance (ANOVAs) were carried out to 
compare self-image changes across the preoperative, one-year postoperative, and two-
year postoperative time points. Five-year postoperative data was excluded because of the 
prevalence of incomplete data, making the sample size not suitable for analysis. Repeated 
measures ANOVAs were also run with pain in the month prior to surgery as a covariate. 
Item 2 in the SRS-30 pain subscale was dichotomized preoperatively to reflect patient 
experiences of pain in the month prior to surgery. Pain responses were separated into two 
groups: “moderate to severe pain” or “mild to no pain.” Frequency analysis was run on 
these responses to examine pain prevalence. 	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RESULTS 
 
 
 The mean age of enrollment in this study was 14.22 years. The majority of the 
sample in this study was female (79.6%, n=133) and Caucasian (82.6%, n=138). These 
data are consistent with existing literature on AIS prevalence.  
Prevalence of Pain in the Past Month 
 In response to item 2 on SRS-30 regarding pain experienced in the month prior to 
surgery, 66.5% (n=111) reported experiencing mild to no pain and 33.5% (n=56) reported 
experiencing moderate to severe pain.  
Self-Image Over Time 
 Appearance and Expectations domains of self-image generally improved over 
time. There were significant improvements between the preoperative and one-year 
postoperative time points. There was a significant main effect for time from one-year to 
two-years for both the mild to no pain group and the moderate to severe pain group, with 
a worsening of self-perceived Appearance. However, there are not significant differences 
in self-image Expectations measures between the one-year postoperative and two-years 
postoperative time points, which suggests that self-image Expectations improvements are 
maintained at least two-years postoperatively.  
Patients who reported mild to no pain had better self-perceived Appearance than 
those who reported moderate to severe pain at the preoperative time point. At the one-
year time point, those in the moderate to severe pain group had better self-perceived 
Appearance than those in the mild to no-pain group. At the two-years postoperative time 
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point, both the mild to no pain group and the moderate to severe pain group had 
significantly worse self-perceived Appearance than at the one-year postoperative time 
point. Figure 13 shows the mean Appearance subscore from the SAQ over time.  
Patients who reported mild to no pain had better self-image Expectations than 
those who reported moderate to severe pain at the preoperative time point. At the one-
year time point, those in the moderate to severe pain group had better self-image 
Expectations than those in the mild to no-pain group. At the two-years postoperative time 
point, both the mild to no pain group and the moderate to severe pain group had 
improved self-image Expectations than at the one-year postoperative time point. Figure 
14 shows the mean Expectations subscale score from the SAQ over time. 
There was no significant interaction between pain and self-image over time. 
Table 1 shows repeated measures ANOVAs for SAQ Appearance and 
Expectations domains values for degrees of freedom, F value, and significance. 	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Figure 13. Repeated measures ANOVAs of self-perceived Appearance over time in 
years. There is a significant main effect for time (p<.001) from baseline to one-year 
postoperatively for both the mild to no pain group and the moderate to severe pain group, 
with improvements in self-perceived Appearance. There was also a significant main 
effect for time (p<.05) from one-year to two-years for both the mild to no pain group and 
the moderate to severe pain group, with a worsening of self-perceived Appearance. There 
was no significant interaction between pain and Appearance over time. 
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Figure 14. Repeated measures ANOVAs of self-image Expectations over time in 
years. There is a significant main effect for time (p<.001) from baseline that was 
maintained two-years postoperatively for both the mild to no pain group and the 
moderate to severe pain group . There was no significant interaction between pain and 
Expectations over time. 	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Variable	   df	   F	   p	  
SAQ	  Appearance	  Subscale	  Score	  
	   	   	  Main	  effect	  for	  time	   2	   241.3	   <.001	  
Time	  x	  level	  of	  pain	   2	   1.824	   n.s.	  
SAQ	  Expectations	  Subscale	  Score	  
	   	   	  Main	  effect	  for	  time	   2	   221.584	   <.001	  
Time	  x	  level	  of	  pain	   2	   5.69	   <.005	  
	   	   	   	  Table 1. Changes in SAQ Appearance and Expectations subscale scores over time. 
There were significant main effects for time on both the Appearance and Expectations 
SAQ subscale scores. There is significant time (pre vs. one-year post intervention) by 
pain level (moderate to severe vs. mild to no pain) interactions on the SAQ Expectations 
subscore. 
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Mental Health as a Predictor of Self-Image 
 Cobb angle, percentage curvature correction, and preoperative pain in the month 
prior to surgery were analyzed as covariates. Total preoperative pain score, preoperative 
pain in the month prior to surgery, absolute value of the largest Cobb angle measurement, 
percentage correction of the Cobb angle, and preoperative mental health are not 
significant predictors of self-perceived appearance or expectations at either one-year or 
two-year postoperative time points. 
 Table 2 shows the results from the linear regression analysis in which predictors 
of self-image were measured. Self-image appearance and expectations as measured by 
the SAQ were the end-points at both one-year and two-years postoperative time points. 
Table 1 includes measurements of significance, as well as degrees of freedom and F 
values. No significant correlations were found between any of the predictors or covariates 
and the end-point measurements. 	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Variable	   df	   F	   p	  
Predictors	  of	  SAQ	  Appearance	  at	  one-­‐year	  postop	  
	   	   	  pain	  in	  the	  month	  prior	  to	  surgery	   1,	  160	   0.777	   n.s.	  
pain	  in	  the	  month	  prior	  to	  surgery	  &	  largest	  Cobb	  angle	   2,	  159	   0.394	   n.s.	  
pain	  in	  the	  month	  prior	  to	  surgery	  &	  percentage	  curve	  correction	   2,	  159	   1.093	   n.s.	  
pain	  in	  the	  month	  prior	  to	  surgery	  &	  percent	  curve	  correction	  &	  
preop	  SRS	  Mental	  Health	   3,	  158	   0.747	   n.s.	  
pain	  in	  the	  month	  prior	  to	  surgery	  &	  largest	  Cobb	  angle	  &	  preop	  SRS	  
Mental	  Health	   3,	  158	   0.295	   n.s.	  
Predictors	  of	  SAQ	  Expectations	  at	  one-­‐year	  postop	  
	   	   	  pain	  in	  the	  month	  prior	  to	  surgery	   1,	  160	   0.84	   n.s.	  
pain	  in	  the	  month	  prior	  to	  surgery	  &	  largest	  Cobb	  angle	   2,	  159	   0.112	   n.s.	  
pain	  in	  the	  month	  prior	  to	  surgery	  &	  largest	  Cobb	  angle	  &	  preop	  SRS	  
Mental	  Health	   3,	  161	   0.089	   n.s.	  
pain	  in	  the	  month	  prior	  to	  surgery	  &	  percentage	  curve	  correction	   2,	  159	   0.522	   n.s.	  
pain	  in	  the	  month	  prior	  to	  surgery	  &	  percent	  curve	  correction	  &	  
preop	  SRS	  Mental	  Health	   3,	  158	   0.359	   n.s.	  
Predictors	  of	  SAQ	  Appearance	  at	  two-­‐years	  postop	  
	   	   	  pain	  in	  the	  month	  prior	  to	  surgery	   1,	  160	   0.049	   n.s.	  
pain	  in	  the	  month	  prior	  to	  surgery	  &	  largest	  Cobb	  angle	   2,	  159	   0.998	   n.s.	  
pain	  in	  the	  month	  prior	  to	  surgery	  &	  largest	  Cobb	  angle	  &	  preop	  SRS	  
Mental	  Health	   3,	  158	   0.662	   n.s.	  
pain	  in	  the	  month	  prior	  to	  surgery	  &	  percentage	  curve	  correction	   2,	  159	   0.49	   n.s.	  
pain	  in	  the	  month	  prior	  to	  surgery	  &	  percent	  curve	  correction	  &	  
preop	  SRS	  Mental	  Health	   3,	  158	   1.139	   n.s.	  
Predictors	  of	  SAQ	  Expectations	  at	  two-­‐years	  postop	  
	   	   	  pain	  in	  the	  month	  prior	  to	  surgery	   1,	  160	   0.527	   n.s.	  
pain	  in	  the	  month	  prior	  to	  surgery	  &	  largest	  Cobb	  angle	   2,	  159	   0.284	   n.s.	  
pain	  in	  the	  month	  prior	  to	  surgery	  &	  largest	  Cobb	  angle	  &	  preop	  SRS	  
Mental	  Health	   3,	  158	   0.744	   n.s.	  
pain	  in	  the	  month	  prior	  to	  surgery	  &	  percentage	  curve	  correction	   2,	  159	   0.527	   n.s.	  
pain	  in	  the	  month	  prior	  to	  surgery	  &	  percent	  curve	  correction	  &	  
preop	  SRS	  Mental	  Health	   3,	  158	   0.897	   n.s.	  
 
Table 2. Preoperative pain, Cobb angle, and preoperative mental health as 
predictors of postoperative self-image. ANOVA table for linear regression models with 
pain, Cobb angle, percentage curve correction, and pre-op mental health as predictors of 
self-image at one-year and two-years postoperatively. No significant correlations were 
found, therefore in this sample, the factors under study were determined to not be 
predictive.  	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DISCUSSION 
 
 While prior studies have emphasized the necessity of studying psychosocial 
variables that affect pain, specific studies of the acute to chronic PPP transition and the 
psychosocial variables that affect it have been lacking. Bearing in mind the immense 
economic burden this causes the healthcare system and those people suffering from PPP 
as adults, and also the surprisingly large percentage of adults that experience what they 
define as debilitating chronic pain, it is important to study factors that may contribute to 
pain so health care providers can offer better anticipatory management. Furthermore, the 
understanding that millions of children undergo surgery each year and that many of the 
adults that report experiencing chronic pain identify surgery as the primary originator of 
their pain further stresses the importance of better understanding psychosocial variables 
as prior studies have indicated the influence of such factors on chronic pain.  
 The objectives of the present study were to examine how changes in perceived 
self-image vary with pain over three time points: preoperatively, one-year 
postoperatively, and two-years postoperatively, and also to examine possible presurgical 
psychosocial variables as predictors of self-image in children and adolescents diagnosed 
with AIS undergoing spinal fusion surgery. AIS is a condition in which the body can be 
severely disfigured prior to intervention, thus studying self-image in this sample was 
considered useful.  
 It was hypothesized that self-image was expected to improve significantly after 
surgery, and also that greater preoperative pain would result in a more positive self-image 
after surgery. The findings of the present study support this hypothesis. 
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 As expected, there were overall improvements in self-image measures after 
surgical intervention. Furthermore, at the preoperative time point, patients who reported 
experiencing moderate to severe pain had worse self-image than those patients that 
reported experiencing mild to no pain. The degree of pain experienced may have an 
effect on SAQ Appearance and Expectations scores, although not a significant one. After 
surgery, the trend suggests that those with higher preoperative pain experienced a greater 
improvement in self-image than those who reported having mild to no pain 
preoperatively. Contrary to what prior studies have hypothesized, preoperative pain is 
unrelated to preoperative Cobb angle or the overall percentage correction, so preoperative 
pain is not necessarily related to the degree of physical deformity. The results indicate 
there is a main effect for time, suggesting that the spinal fusion surgery improves self-
image over time, and that this improvement is maintained from one-year to two-years 
postoperatively in regards to self-perceived Appearance. However, there was not a 
significant interaction between intervention and preoperative pain indicating that 
improvement of self-image is irrespective of preoperative pain levels. Perhaps those with 
greater preoperative pain have more to gain from the surgery in terms of pain relief and 
thus are happier or more satisfied after surgery.  
It was hypothesized that poorer mental health before surgery would predict better 
self-image after surgery, and that greater degree of spinal deformity (Cobb angle), a 
greater percentage correction of the spinal curve, or greater preoperative pain would 
result in a more positive self-image after the surgery. While prior studies have also 
hypothesized that a patient’s spinal curvature or change in spinal curvature may 
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contribute to changes in self-image over the surgical treatment process, this theory is 
disproved in the present sample. This is interesting because, theoretically compared to a 
sample with chronic pain that does not undergo surgical intervention, the sample in the 
present study underwent a very invasive, appearance-altering procedure. On the other 
hand, patients who have better self-image before surgery may have less to gain 
aesthetically as a result of surgical intervention. Therefore, it may be possible that after 
surgery, in comparison to patients with worse preoperative self-image, patients with 
better preoperative self-image may not experience as great of a feeling of aesthetic 
improvement or overall positive thoughts. Because of the lack of these protective factors, 
these patients may experience a greater sense of pain or have a lower pain tolerance and 
are thus more at risk for developing PPP. 
Interestingly, despite differences in degree of chronic pain after surgery, patients 
in the sample experienced a worsening of self-image Expectations between the one-year 
and two-years postoperative time points. Because this sample is mostly made up of 
adolescent females, however, this is unsurprising. As teenage girls get older, they are at a 
greater risk for developing worse body image distortion (Simmons & Rosenberg, 1975). 
Because this slight worsening of one aspect of body image is unrelated to pain in this 
sample, patients’ perceptions of themselves may be the result of outside influences, such 
as the media, rather than solely internal opinions. Most importantly, however, 
improvements in self-image are maintained from the one-year postoperative time point to 
the two-years postoperative time point. 
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 The analysis of this data showed that in this particular population, there is no 
correlation between preoperative mental health, degree of preoperative curve, or change 
in curve and postoperative self-image. It was hypothesized that a greater degree of 
preoperative deformity would be related to poorer mental health, and thus self-image and 
overall postsurgical satisfaction would improve significantly after curve correction. The 
findings indicate that changes in self-image over the course of treatment are more 
complex than a simple relationship with mental health. One factor that may be 
contributing to these findings is that the SRS-30 does not present a more specific subscale 
to analyze mental health functioning. Though the patient responds to questions regarding 
nervousness and sadness, more specific questions regarding anxiety or depression may be 
useful when determining preoperative risk factors for developing poor self-image after 
surgery. Perhaps even a domain for both anxiety and depression related to self-image 
and/or pain would be a more effective way to measure mental health functioning, since 
both of these factors have proven to be related to development of PPP (Hinrichs-Rocker 
et al., 2009). More explicitly, pain catastrophizing, pain acceptance, and fear of pain have 
been cited as significant factors that contribute to pediatric pain and related functional 
incapacity (Simons et al., 2008).  
 Another limitation to the present study is the lack of demographic diversity in the 
studied sample. Prior studies have determined that white female adolescents tend to have 
lower overall self-esteem due to psychosocial factors including, but not limited to, 
attitudes toward present and future gender-roles, peer relationships in general and future 
opposite-gender relationships, and attitudes toward changing looks in puberty and 
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adolescence (Simmons & Rosenberg, 1975).  As the majority of the frequencies in the 
studied sample are “white” and “female,” it may be useful to also examine mental health 
among children of different races, such as a Hispanic or Asian population as cultural 
influences or other psychosocial factors may play a role in how these children deal with 
functional disability, pain, or self-image. However, despite the lack of diversity in this 
sample, it is important to keep in mind that the AIS population is in fact mostly 
Caucasian and female, and the general mental health subscale scores in this study can 
very well represent a close to expected distribution.  
 Overall, the findings of this study confirm that spinal fusion surgery improves 
pediatric self-image outcomes significantly. Moreover, the lack of evidence for 
preoperative mental health, degree of deformity, and pain as predictors of postoperative 
self-image satisfaction suggests the necessity to further examine factors that contribute to 
self-image. 
Future Research 
 There are many factors that contribute to an individual’s mental health. Apart 
from a better designed questionnaire to asses pediatric patient’s mental health, it would 
be interesting to also study biological factors, such as genetics, that can contribute to a 
patient’s anxiety and depression. It would also be interesting to examine the role of 
parental influence on their children’s mental health and self-image. Currently, we are 
recruiting for and running a prospective longitudinal study examining the 
biopsychosocial predictors of PPP in adolescents with AIS undergoing spinal fusion 
surgery. We are also in the process of adding a cohort of pediatric patients diagnosed 
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with hip dysplasia undergoing corrective surgery in order to better recruitment efforts and 
a control group consisting of patients treated only with bracing. Patients as well as 
parents answer questions that have been confirmed as valid and reliable for assessing 
psychosocial variables such as quality of life, pain catastrophizing, fear of pain, and 
acceptance of pain. Both patients and parents are also asked to fill out a shortened version 
of the SAQ. Quantitative sensory testing (QST) is done to assess any physiological risk 
factors associated with patient outcomes. Pain diaries in the days following surgery are 
distributed to patients as well. A blood sample is also collected preoperatively to be 
assessed for genetic factors at a later date. QST sessions are completed preoperatively 
and twelve-months postoperatively. All questionnaires are completed preoperatively, six-
months postoperatively, and approximately twelve-months postoperatively. We hope this 
study will give us a more profound understanding of the biopsychosocial variables that 
are associated with PPP in pediatric populations undergoing major invasive surgery so as 
to provide better and more personalized mental and medical management for patients and 
their families for more positive outcomes. Furthermore, we hope to provide greater 
insight into how parental care affects a child’s functional ability and self-image. 
 While it is clear that pain, self-image, and mental health of pediatric surgical 
populations is quite complex, it is important to find ways to assess and prevent a descent 
into poor functional capacity. It is our hope that the present study provides a foundation 
for further analysis of pediatric pain and self-image. Overall improvements in self-image 
after surgical intervention in the AIS population provide reassurance that, despite the 
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invasive and sometimes painful nature of treatment, patients are at least somehow more 
satisfied with their condition. 
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• Contributed original ideas for photo shoots and fashion spreads in order to reach 
out to a wider audience 
• Organized and executed fashion shows as well as style models in order to create a 
successful production 
 
Delta Delta Delta 
Ann Arbor, MI 
Philanthropy Chairman  September 2008 - May 2012 
• Collaborated with other members to plan and participated in philanthropy events 
in order to raise money for St. Jude's Children's Research Hospital and Mott's 
Children's Hospital  
• Acted as a recruitment officer for the Panhellenic Association Recruitment in 
September 2010 in order to guide and mentor incoming first year female students 
through sorority recruitment 
 
Helicon 
Ann Arbor, MI 
Secretary and Editor-in-Chief  September 2009 - May 2012 
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• Collaborated with other board members, the president, and faculty advisor to plan 
and execute Spring Break cultural art history trips abroad  
• Gained a deeper understanding of the editorial process by acting as a contributing 
editor to the student run history of art literary magazine 
 
University of Michigan Museum of Art Ann Arbor, MI 
Student Docent  September 2009 - April 2012 
• Gained a better understanding of museum administration, development, and 
curatorial processes 
• Collaborated with other students to create personalized activities to help museum 
visitors better experience the art 
SKILLS AND INTERESTS 
§ Proficient in Microsoft Word, Powerpoint, Excel, and Outlook 
§ Proficient in Spanish and Italian 
§ Certified Phlebotomist 
§ Piano 
 
